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Background/objectives: Orf is not an endemic disease. However, it causes epidemics after the Feast of the
Sacriﬁce in Muslim countries because it is transmitted from animals. This study investigates orf disease
incidences during and after the Feast of the Sacriﬁce period in Izmir. The study seeks to detect the as-
sociation between various occupations and orf, as well as the rate of disease-related complications.
Methods: This retrospective study included 168 orf patients and 352 control patients selected from
among 68,723 patients who applied to our dermatology polyclinic between 2006 and 2012. The patients
were grouped according to their occupation, residential area, and the time at which they acquired the
disease (either before or after the Feast of the Sacriﬁce).
Results: Orf disease was detected most commonly in butchers (24.4%) before the Feast of the Sacriﬁce
and in slaughterers (40.5%) after the Feast of the Sacriﬁce. When the sum of all groups was inspected, the
group most exposed to the disease was the group that fed and slaughtered the animals (45.2%). A male
preponderance (30.4%) was found in this group before the Feast of the Sacriﬁce, whereas a female
preponderance (32.7%) was found in this group after the Feast.
Conclusion: The high rate of orf detected (168/68,723) in our research is connected with an increase of
population, sacriﬁces, and animal husbandry regions.
Copyright © 2015, Taiwanese Dermatological Association.
Published by Elsevier Taiwan LLC. All rights reserved.Introduction
Orf, otherwise known as ecthyma contagiosum, contagious pus-
tular dermatitis, infectious labial dermatitis, sheep pox, soremouth,
and scabby mouth, is a self-limiting, zoonotic, epitheliotropic skin
infection caused by a parapoxvirus within the DNA virus group.1,2
The infection was deﬁned by Walley3 in 1890 and further
detailed in clinical cases by Newson and Cross in 1934.4 The disease
can be observed in animals of all ages and species, especially in
lambs and goats, although animals younger than 10 months are
typically more susceptible. Natural diseases in sheep and goats
generally occur in the spring and summer. However, it has been
reported that the possibility of disease is typically higher in the
summer and autumn of a drought year. In addition, the hardeningy have no ﬁnancial or non-
atter or materials discussed
varı Basmane, Izmir, Turkey.
cal Association. Published by Elsevof rangeland grass in arid periods can predispose yearlings to dis-
eases due to the forming of scratches and injuries on their lips.5
Transmission of the disease occurs either directly from animal to
animal or through the protection of the infectious ability of viruses
in shells on the ground in winter. The skin lesions that appear on
the lips, mouth, nostrils, and oral mucosa of sick animals are pro-
liferative lesions and cause feeding difﬁculties that can lead to a
decline inweight and death, which in turn leads to economic losses.
Although the orf virus usually infects sheep and goats, it can also be
seen in other animals, such as horses, dogs, rabbits, and some
species of deer. The virus can also infect humans who come in
contact with active lesions or their products (e.g., wool, meat, etc.).
Orf is a resistant virus and can maintain a presence within farm
materials and the ground for months or even years, although it
cannot be transmitted from person to person. Groups at risk are
shepherds, abattoir workers, butchers, veterinarians, and people in
close contact with animals.6
Generally, the virus causes individual papules, nodules, and
crusted lesions on the contact area, and can sometimes lead to
further complications. It does not create viremia. In rare cases, itier Taiwan LLC. All rights reserved.
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individual lesions that are mainly seen on the dorsum of the hands,
wrists, and arms, as well as sometimes on the face. These can also
be seen on the perianal region, as well as the neck, eye, and pinna
regions.6,7
In humans, orf passes through six clinical stages, which each last
roughly 1 week. In the ﬁrst stage (the maculopapular stage), an
erythematous papule emerges. In the target stage, a target-like
nodule forms that is red at the center, white in the surrounding
area, and surrounded by a red ring. In the acute stage, the lesion
grows, along with further exudation, and during the regeneration
period, crust forms on the lesion. In the papillomatous stage, a
papillomatous nodule develops, and ﬁnally, during the regressive
stage, a thick crust develops on the lesion before it regresses
without any trace.8
Complications such as pain, itchiness, secondary bacterial in-
fections, regional lymphadenopathy, eythema multiforme, and
pemphigoid can develop due to orf. In rare cases, recurrent lesions
mayappearon individualswith impaired immunesystems, including
large orf nodules, atypical lesions, and systemic symptoms.1,7,9
Knowledge of contact with infected sheep and goats, histories of
slaughtering, the appearance of lesions, and epidemiological data
are important for the diagnosis of the disease. However, anamnesis
is the most useful tool for diagnosis. A certain diagnosis is estab-
lished by ﬁnding the virus in a sample of the lesion via electron
microscopy, viral culturing, histopathological examination of bi-
opsy materials, immunoﬂuorescence antibody tests, and other
serological examinations.
Histopathological ﬁndings vary according to the clinical stage of
the disease. In the second stage of the disease, diagnostic ﬁndings
will include paleness and vacuolization appearing in the upper
epidermis cells, eosinophilic intracytoplasmic inclusion bodies in
vacuolated cells, and mononuclear cell inﬁltration.10,11 A polymer-
ase chain reaction method is the most reliable method for deter-
mining the viral genome in samples, regardless of the stage of the
disease. In differential diagnosis, milker's nodules, pyoderma, skin
cancer, pyogenic granuloma, herpes lesions, keratoacanthoma, and
cutaneous anthrax should be considered.
Orf is a worldwide disease, although there is little information
on the disease, due to its speciﬁc geographical distribution. Orf is
not an endemic disease, but it causes epidemics after the Feast ofTable 1 Demographic data of patients and control group, including age and sex distribu
Age Orf patients
Female, n ¼ 65 Male, n ¼ 103 Total, n ¼ 1
Mean ± SD 38.7% 61.3% 100%
34.71 ± 6.45 34.73 ± 7.94 34.73 ± 7.4
Minimum 22 18 18
Maximum 48 67 67
p ¼ 0.160.
SD ¼ standard deviation.
Table 2 The distributions regarding occupations, lesion distribution, sex, and whether th
Occupations Butchers Animal husba
Time Before After Before Afte
RA
Hand, F/M, n (%) 2/38 (1.19%/22.61%) 4/22 (2.38%/13.09%) 2/8 (1.19%/4.76%) 2/10
Forearm, F/M, n (%) 0/0 (0.0%/0.0%) 0/0 (0.0%/0.0%) 0/2 (0.0%/1.19%) 0/2
Facial, F/M, n (%) 0/0 (0.0%/0.0%) 0/0 (0.0%/0.0%) 0/0 (0.0%/0.0%) 0/0
Genital, F/M, n (%) 0/0 (0.0%/0.0%) 0/0 (0.0%/0.0%) 0/0 (0.0%/0.0%) 0/0
Total, F/M, n (%) 2/38 (1.19%/22.61%) 4/22 (2.38%/13.09%) 2/10 (1.19%/5.95%) 2/12
After ¼ after the Feast of Sacriﬁce; Before ¼ before the Feast of Sacriﬁce; F ¼ female; Mthe Sacriﬁce in Muslim countries. In this study, we investigate the
orf disease incidences during and after the Feast of the Sacriﬁce
period in Izmir.
Materials and methods
This retrospective study included 168 patients who had orf disease
and 352 control patients who were chosen from among of 68,723
patients who presented to our dermatology polyclinic between
2006 and 2012. The patients were grouped according to their
occupation, sex, residential area, and the time at which they ac-
quired the disease, either before or after the Feast of the Sacriﬁce. A
1.5-month period following the Feast was deﬁned as the “after the
Feast of the Sacriﬁce” period, and a 10.5-month period before the
Feast was deﬁned as the “before the Feast of the Sacriﬁce” period.
During each year, these periods were set to 10 days earlier for each
time zone to align various geographic locations. We studied four
occupational groups: butchers, animal feeders and slaughterers,
animal husbandry workers, and others. A Chi-square test and SPSS
Version 20 were used for statistical evaluations. The correlations of
the parameters were evaluated using bivariate Pearson correlation
analysis. Multinomial logistic regression analysis was performed to
see the multiple factors affecting the development of orf disease
before or after the Feast of the Sacriﬁce periods. The test was
conducted at a 95% conﬁdence interval, and p < 0.05 was consid-
ered to be statistically signiﬁcant.
Symptomatic treatments were performed using patient therapy.
Results
The demographic data regarding the orf patients and the control
group, including their age and sex distributions, are shown in
Table 1. Among the patients with orf disease, the distribution of
occupations, lesion distribution, sex, and whether they contracted
the disease before or after the Feast of the Sacriﬁce are shown in
Table 2. All patients with a diagnosis of orf had a history of trauma.
There were no signiﬁcant differences regarding age, sex, and time
between the orf patients and the control group (p ¼ 0.467,
p ¼ 0.991, and p ¼ 0.990, respectively). In the control group, there
were only two butchers (0.56%), eight animal husbandry workers
(2.27%), and four slaughterers and feeders (1.13%). Statistically,tion.
Control patients
68 Female, n ¼ 136 Male, n ¼ 216 Total, n ¼ 352
38.63% 61.36% 100%
0 33.80 ± 10.45 34.16 ± 12.04 34.02 ± 11.44
18 18 18
63 70 70
e disease was contracted before or after Feast of Sacriﬁce among patients with orf.
ndry Slaughterers and feeders Total, F/M, n (%)
r Before After
(1.19%/5.95%) 6/3 (3.57%/1.78%) 24/12 (14.28%/7.14%) 40/93 (23.80%/55.33%)
(0.0%/1.19%) 0/0 (0.0%/0.0%) 25/3 (14.88%/1.78%) 25/7 (14.88%/4.16%)
(0.0%/0.0%) 0/0 (0.0%/0.0%) 0/2 (0.0%/1.19%) 0/2 (0.0%/1.19%)
(0.0%/0.0%) 0/0 (0.0%/0.0%) 0/1 (0.0%/0.59%) 0/1 (0.0%/0.59%)
(1.19%/7.14%) 6/3 (3.57%/1.78%) 49/18 (29.16%/10.71%) 65/103 (38.69%/61.30%)
¼ male; RA ¼ residential areas of orf.
Table 3 Bivariate Pearson correlation analysis regarding occupation, lesion distribution, age, sex, and whether the disease was contracted before or after Feast of the Sacriﬁce.
Sex Age Lesion distribution Time Occupation
Sex Pearson correlation 1 0.006 0.248* 0.346* 0.601*
Sig. (2-tailed) 0.936 0.001 0.000 0.000
n 168 168 168 168 168
Age Pearson correlation 0.006 1 0.061 0.060 0.029
Sig. (2-tailed) 0.936 0.435 0.441 0.711
n 168 168 168 168 168
Lesion distribution Pearson correlation 0.248* 0.061 1 0.309* 0.435*
Sig. (2-tailed) 0.001 0.435 0.000 0.000
n 168 168 168 168 168
Time Pearson correlation 0.346* 0.060 0.309* 1 0.467*
Sig. (2-tailed) 0.000 0.441 0.000 0.000
n 168 168 168 168 168
Occupation Pearson correlation 0.601* 0.029 0.435* 0.467* 1
Sig. (2-tailed) 0.000 0.711 0.000 0.000
n 168 168 168 168 168
* Correlation is signiﬁcant at the 0.01 level (2-tailed).
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group among the patients participating in the study (p ¼ 0.711).
However, a signiﬁcant association was found between the occu-
pational groups and residential area (p < 0.001). A signiﬁcant as-
sociation was also shown between occupation and sex (p < 0.001;
Table 3). While incidences of the diseasewere higher inmen overall
(61.3%), theywere higher inwomenwithin the group that feeds and
slaughters animals (Table 2).
A signiﬁcant correlation was found regarding occupation and
whether the disease was contracted before or after the Feast of the
Sacriﬁce (p < 0.001). The disease was most commonly found in
butchers (24.4%) before the Feast of the Sacriﬁce and in people who
slaughter animals (40.5%) after the Feast. Considering the sums for
all the groups, the groupmost exposed to the diseasewas the group
that feeds and slaughters animals (45.2%; Table 2). In both groups,
the most commonly affected regionwas the hand region (Figures 1
and 2; Table 2).Figure 1 Bullous lesions caused by orf virus infection.A signiﬁcant association was found between sex and whether
the disease was contracted before or after the Feast of the Sacriﬁce
(p < 0.001). There was a male preponderance (30.4%) among those
who contracted the disease before the Feast of the Sacriﬁce and a
female preponderance (32.7%) among those who contracted the
disease following the Feast (Table 2). A multinomial logistic
regression showed that age and occupation are not important in
the development of orf disease before or after the Feast of the
Sacriﬁce. Residential areawas also not statistically signiﬁcant either
before or after the Feast of the Sacriﬁce. Orf disease affects 0.23
times more men than women (p ¼ 0.001, 95% conﬁdence
interval ¼ 0.147e0.371), as shown in Table 4.
While there were no complications in 59.5% of the group, 9.5%
had lymphadenopathy, 7.1% had fevereweakness and a secondary
bacterial infection, 6.5% had erythema multiforme, 3.6% had itchi-
ness, 3.0% had pain, 1.8% had lymphangitis, 1.2% had erysipelas, and
0.6% had papulovesicular eruption (Table 5).
Discussion
The high rate of detection (168/68,723) of orf in our research is tied
to an increase in population, sacriﬁces, and economic power, as
well as the area of study being an animal husbandry region. This
study found that the most common region of the body affected by
orf among the residential areas was the hand region. In addition,Figure 2 An orf virus-induced papulonodular skin lesion over the proximal inter-
phalangeal joint of the fourth digit of the left hand of a patient 21 days after exposure.
Table 4 Multinomial logistic regression analysis factors affecting the development of orf disease before or after the Feast of the Sacriﬁce.
Before or after Feasta B p OR 95% Conﬁdence interval for Exp(B)
Lower Upper
Intercept 2.107 < 0.001
Age 0.017 0.068 0.983 0.965 1.001
Sex (women) 0b
Male 1.455 < 0.001 0.233 0.147 0.371
Occupation (others) 0b
Butchers 0.295 0.685 0.745 0.179 3.089
Animal husbandry 0.009 0.990 1.009 0.270 3.766
Slaughterers and feeders 0.731 0.332 2.076 0.475 9.075
Area (no lesions) 0b
Hand 0.272 0.695 0.762 0.196 2.969
Forearm 1.224 0.224 3.400 0.473 24.428
Facial 18.555 d 114,338,653.402 114,338,653.402 114,338,653.402
Genital 18.418 d 99,742,949.654 99,742,949.654 99,742,949.654
Patients (control) 0b d d d d
Orf patients 0b d d d d
B ¼ logistic coefﬁcient; OR ¼ odds ratio.
a The reference category is before feast
b This parameter is set to zero because it is redundant.
Table 5 Complication rates.
Complications n (%)
Without complications 100 (59.5%)
Regional lymphadenopathy 16 (9.5%)
Erythema multiforme 11 (6.5%)
Pain 5 (3.0%)
Itchiness 6 (3.6%)
Papulovesicular eruption 1 (0.6%)
Secondary bacterial infection 12 (7.1%)
Lymphangitis 3 (1.8%)
Fevereweakness 12 (7.1%)
Erysipelas 2 (1.2%)
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lesions among the occupations studied, which suggests that the
disease is transmitted via contact and is inoculated to the contact
region. This study also found that while incidence of the disease
was higher in men (61.3%), it was higher in women within the
group that fed and slaughtered animals. The slaughtering of ani-
mals in our country is usually performed by men. However, other
sacriﬁce procedures are done by housewives.
The disease was most commonly found among butchers (24.4%)
before the Feast of the Sacriﬁce and among people who slaughtered
animals (40.5%) after the Feast of the Sacriﬁce. When considering
the sums of all the groups, the group most exposed to the disease
was the group that fed and slaughtered animals (45.2%).Within this
group, there was a male preponderance (30.4%) before the Feast of
the Sacriﬁce and a female preponderance (32.7%) after the Feast.
Günes¸ et al established 31 cases of an epidemic disease
emerging after the Feast of the Sacriﬁce in Izmir, Turkey, from 1979
to 1980.12 Since the 1980s, the existence of the disease in our
country has changed very little.
Between 1988 and 2000, Ghislain et al established 44 cases of
orf in their research, 42 of which were among Muslims. Their
research examined cases of the disease 10 days earlier each year
within the same time period.While only one of these cases was due
to a profession, the others came from amateur slaughtering. Ery-
thema multiforme (7 cases), lymphangitis (4 cases), axillary
adenitis (3 cases), eyelid edema (2 cases), maculopapular eruption
(2 cases), and contact dermatitis drugs (1 case) were detected as
complications in the study.13
Khaled et al have reported that the rate of contracting orf dis-
ease increases in Tunisia after the Feast of the Sacriﬁce.14Bassioukas et al have found 28 cases of orf existing in all seasons
of the year among shepherds in Greece. This study observed pain,
feverefatigue, erythema multiforme, erysipelas, papulovesicular
eruption, lymphangitis, and adenitis as complications of the dis-
ease.15 Gürel et al reported that cases of orf occur frequently in
Turkey 2e3 weeks after the Feast of the Sacriﬁce due to the
slaughter of animals, predominantly by Muslims.16 In addition,
Erbagcı et al17 emphasize that orf disease may occur together with
local symptoms, such as pain, itchiness, lymphangitis, or axillary
adenitis, or to a lesser extent with systemic symptoms, such as
fatigue and fever. They also stress that erythema multiforme, Ste-
venseJohnson syndrome, erysipelas, generalized mucocutaneous
eruption, toxic erythema, and eye edema can be understood as
further complications of the disease.17
Much as the above researchers found, various proportions of
complications were found in our study. In this study, 9.5% lymph-
adenopathy, 7.1% fevereweakness and a secondary bacterial
infection, 6.5% erythema multiforme, 3.6% itchiness, 3.0% pain, 1.8%
lymphangitis, 1.2% erysipelas, and 0.6% papulovesicular eruption
rates were observed.
In New Zealand, reinfection was observed in 18 of 231 cases in
1983.18 Reinfection has not been observed in any of the patients
included in our research.
In research on the seroprevalence of ecthyma in humans and
lambs in the Kars area, 52.81% of the sera collected from lambs and
5% of the sera collected from humans were found to be seropositive
for the orf virus. Two human cases showing the typical clinical
symptoms of orf were identiﬁed in the same study.19 Robinson and
Petersen have isolated the ecthyma contagiosum virus within
sheep and lamb industry employees.20 In their research conducted
with people living and working on a sheep farm in England, the
prevalence of serological antibodies was detected in 2.8e4% of
people per year.21
An orf epidemic occurs every year in Jordan after the Feast of the
Sacriﬁce.19 Epidemics in Turkey and other Muslim countries also
occur after the Feast of the Sacriﬁce due to amateurs slaughtering
animals.
It has been determined that orf virus vaccine strains can lead to
epidemics among sheep. Therefore, vaccinated animals may be a
risk factor for farmers today.22 No transmission of orf from human
to human has been reported. Georgiades et al have emphasized
that the most effective protective measure against orf is the use of
gloves when making contact with infected animals.2 Skin contact
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the orf agent. Infection is most commonly seen within younger
populations who do not comply with proper hygiene measures. A
good knowledge of the routes of transmission, good hand hygiene,
and other personal protective measures are necessary to prevent
and control infection. In addition, it is very useful to have a good
knowledge of the religious and cultural traditions that may lead to
infection, as well as the training of physicians, veterinarians, pet
owners, farmers, butchers, and other individuals who slaughter
animals.
All sheep and goats should be considered as potential sources of
infection. A vaccine should be applied to animals every 6e8 weeks
for the purpose of disease prevention, and animals infected with
the orf virus must be moved away from other animals. In the meat
industry, veterinary control and preventivemeasures are integral to
stopping transmission of the disease.
Recently, during the Feast of the Sacriﬁce, in our country,
designated locations were set up where experts alone slaughtered
animals. However, many amateurs still slaughtered animals
themselves. Therefore, audits of local governments and increased
punitive proceedings may be necessary to prevent the slaughtering
of animals by nonspecialists, which in turn will prevent the risk of
viral inoculation.
In this study, increased incidences of orf after the Feast of the
Sacriﬁce were found to originate from the quick slaughtering of
thousands of animals during the 4 days of the feast, as well as the
slaughtering of animals by nonspecialists. As a result, more care
should be takenwhen coming into contact with sheep or goats with
ecthyma: using gloves and disinfecting contaminated areas. To
prevent orf infections, which is a great public health concern, we
believe that more information regarding the disease, including how
to vaccinate and treat animals with the disease, should be provided
to at-risk occupational groups, such as animal keepers, farmers, and
manufacturers of animal products.
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